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PROBLEM TO BE SOLVED: To provide a light 
transmitter-receiver system permitting to package optical 
parts and electronic parts therein at a high density and a high 
efficiency in the case the optical parts and the electronic parts 
are mixed and mounted on the same substrate. 
SOLUTION: A pair of surface type light emitting and 
- Sol l 0 recervui S elements 12a, 12b are mounted facedown on a 


22 


multi-layered substrate 10 by using flip chip joining method, 
and through-holes 14a, 14b are formed right under the centers 
of the surface type light emitting and receiving elements 12a, 
12b, respectively. Clad parts of a conductive layer with 
plating on the surface are formed on the inner walls of the 
through-holes 14a, 14b, and core parts are formed of a 
polymer resin in the middle parts. On the bottom side of the 
multi-layered substrate 10 an optical wave guide 22 is formed, which extends straight from right under one 
through-hole 14a up to right under the other through-hole 14b. 45° micro mirrors 28a, 28b are formed at 


both end parts of this optical waveguide 22. 
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[003 3] it^l Ofc«**B3B5fi5'XTi> 
li. ±l5IS*JSl7 1 )^4<OV^-fii*^l»7t^m^x 

«£kt££kfcJ:9. ««±lHt3fcaflatfll* *> 

«^n D n . mt&mm>w%wmm. l s i m 
t pas t&v^ a K-»«jte63Ke» : flaio3iffli«tff 

d£fc*«nfifc$r*. Jtictitf, fflS<o±fflkTffik 

t jett 6 nmxxum i aum 2 *>jtaft*fflK<oT 

Sfi£frDl£^£&BkUTfflv^£fc£J:9. ma 
a^«i^ n D p*^*W±tcSS5JStJ.'oa$«^ll^$ 

1 0 0 3 4 j nrata 1 1 \,zmm%Ws*T2± 

14. JJB»««5K:ff63taB«l^rAK:tJV^. S 
ffl$#i6»*k-r6iktcJ:'3, SS^±BBkTfflkSr 

[0035] 

KIT. SSttBffi£#SBL : 5:# { <b. 
( IH 1 «>£ JtiEHB ) 0 1 tt*Wfl«>» 1 O&tBBSCffi 
( a ) . ( b ) teZtlZtm 1 *>#SSg«5'*f' Afcfc 
3J4H 1 OX&^S'XxA^&tt&ftftttBatM 5 

{C^$il?.<}:3{C. Spll~SiS4<7)«yS«l 0 a. 10 

10c 1 0 dWmzfflBZtlfc&fB&GLl 0<0± 
ffi(c{4. -flcDiBSfBfcgftl?^ 12a. 12b aftt#-» 

[00 36] Srfc. 05SI4L^V^. ^JHSfil 0O± 
BBICli. ffi£J5BKS3fc*^ 1 2 a . 1 2 b coffin. «i 
tf}BlfflH6aVS3ie«filHl». L S I -f ^^7 

KjK=fck'<0«^gSfp*«7'J-yrf-yr 
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10037 \ztz.~n<mmst%.im z ?\ 2*. i 
2b«o^tS3tB^DSTw±s $>mm&.\o<r>±m 

tTffit5:Sa-tS2-?c7)Ha?X14a, 1 4 btfttl 
ZtlBf&ZtlX^h. -etT, H2 (a) . (b)(C^ 
SfiSJ^fc. K3Ifil4a(cisvvttt, f^rtiK, 
*ffltC^ -y ^f«ffll*«itS*ut*fMI*»A>*«^ 7 » FSB 

[ o o 3 8 1 ttz. mm*. i o«±ffit(i, #a<om 

^tt£*SlWWm*SE«*2 0 atfSaft 1 4 a 

tz, 1 0 tfOTBt t . JtSft 1 4 aCD7 y -v V 

*16fc:«SBW6i«Ji20b3WBjas*iTV^. fto 
T. Jti»«C14artS^5-yKai6fc. iflKUgflj 

nssi20a, 2 0btw^ m&mioiznv 

-2ptf>JGWtl 4 atov»T<0^fcH*UTKiiBLfc 
*\ flU^TCOail^ 1 4 b fc . Mfflft 1 4 a<0Wr£t£< 

®mx'h&. 

[0039]^c, 1 OOTiHtU. 

fflftl 4 aOST*^ffi^«a^l 4 b<0KTfc*T 
B«Wt:Ji^63iaiiS«2 2!WB«S<tTV^. .rwft 

&«M><037882 4fc. i<037S?2 4£SBU 37 
S52 4 J: 0 t®ifr$<9ffivv»fl*»/i > fr675 7 H»2 6 
frh®&LZtlX^Z>. 

[0040] ±tz. z<vmm2 2commiizit. # 

*4 5° 7^n;5-28a, 2 8 b fUM 

8a, 2 8b(i. ^JlSfil OcoTffiitC-E-coBrMJ^K 
a*6»£*l/CV**. idLT, 03#W*EPT'3!£fl 
Mt<fma^l4a^Ji8LT#^3t«^i 
4 5* ^?o$7-28atJ:>,Sftfc:£&lt£iXT 
ft§ii!fc8&2 2KA3tU *»»B2 203T»2 4rt* 

7g?2 4£i5i8LT&*:7fcff^Ji4 5' 7^dS7- 
28atJ:oTlIftt^SSt$il- Sajvl 4 a£AM 
LT. d<0Jta^l4art*fiaftt6J:dfc:«roTO 

[ 0 0 4 1 ] &i>. 2|s^|i6JB.Wc«.?>5ta*Sfi 

iru4a. Hbii %mwfc\ oizm-fh$rm&& 


■tAtm-<DTn-bzi,zi5^xffln-t&. % tx. %m 
wmm*ti:tmm20a. 2 0 bt»t»*t*rn 

Lt?7 7 b'S 1 6 fcHMW"* . -eco», ftStf? 5 •/ 
K31 6(Cj;-5T:§fciXT:V^may\14a. 14brt 

[0042] *fc. #3l»B2 2li. £JMHR10»T 

2<r>wffi**4 : s>mmt'iz£ 'ommmzmm 
it*, ftfwtii fts»w^9o- v»cjd 
x2tvby4T*y*v-zm»xvmiKi.-t&. zo 

IX. 3t#W2 20SaCfflftl4 5- V4"?n 
S5-28a. 28b*Bfcfh, 

[0043] mz. *nsfe»«fc:^i.7tasfi^xTA 
nmmwti. mummft%$±m?i2bm. 
%Mfrt>m2tifz%m*Tii. ^commco^mTiz 

&Wt hMMKl 4 b narmzAMZtiZ, . Z<DMM 
ftl4b*)37Sfc:AJt3ftfc#[g^tt* ^toaraJt 

[0044] Z<?)nmKl4b<r>aT&mfcMlX$ 
7t*ft-vti. 4 5° v^^nS5-28btJ;o'r90 
• fc£R»S*U %Mm&2 2<?>a7%2 4l,ztM2ti 
4. C!C03tl»«a82 2<OnT«S2 4fc:Alt§ii^3feft^ 
(i. i<7)3TgP24t F«2 6fc<0ffBSfc*JVvC 
^K«*IIOjiL***fees»fS. >lc0^»852 2O 
37«24rt*fiK«LT#fc*li#<4. 4 5- v^?n 
S7-2 8atcJ:-5T9 0- fc£R9t$*U Saftl 4 
a<7)tJ7&18tA»$ftl>. dcomajt 1 4 a<037 
gP18^ASt^ix/i7tfl^{±. ^37^18t?77 

Kg? 1 6 1 (Dwmizn^x^m zm*) mt^ip^im 
m^\t. sa^i4 awaitcast^ffls^TtSTt 

1 2 ac^jfefflt AW?ixl> . 
[004 5] z<r>m£<rmM?\\ 4a, 14brt(Cfc(t 

tf *«»S8 2 2C03 Tg? 2 4 rt S-g» UT « 
fcL 45" -?^^'^$7-28a^cJ:o•r90• 
W$^T»a>\l 4 ac^nraJl 8^Alt$ilS*\ 0 
4fc^SfiSJ:ofc. mmt,2 2<r>?TU2 4<n-*m 

tfSOjxm* 5 0//mO*&Kli. %mW&l 0<F>W-7i- 
*<0. 8mmtfc0. 4 5* 7>f^nS7-2 8aCJ: 

6 fc . fflM^7t§7t«^ 1 2 a<05KeHfc:S»r64T 
fc3teH#<O»cSt{i»2OOAtm*2 0 0/im<Oj£*f0i: 

[0046]Sfot. Ma>vl4a<0378618^tl 
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ZZX'ii. m4tZ*F%ilh£olZ^ WU4a<0 

arm 8tfzti£*)h>bz%mi>^x^&tzif>. n 

jlft 1 4 atOnTgP 1 8 k ? 7 y K* 1 6 k C0|?ffl^fc 
kfc&S. 

[004 7] .I^-pCLT, ffiSfBfcSftiTf 1 2b 
*»^>EiJW$n^3tffi#{i, lilftl 4 b, 45' 7^ 
o$7-28b, y&mm22, 45° -e-^nS?- 
2 8a, &t/:KIft 1 4 a LT , fflSf&fcgftSH 1 
1 2a£f£H§*l!». ISHUKLT, ^3^56^71 
2a.frbm*tltzffim^. II^Ha, 4 5* V 
^oS7-28a, %®m&22. 4 5' Vf?a$ 
7- 2 8 b , 1 4 b Sr^bT , 

*?1 2b£fii*$ftl>„ 

[0048]^, 0 3&1/04 (C*5V>T. Tftt^tfft 
#ifc?&2 2<037g?2 4rt$rgM-t&«7 J ?>»I? , U 4 
art£fg$^&«^£7£<Ei*'M-i''k LTH^^EP 

WIS^ft^lEHrt'C'Atf t^3feft^* i *#»K2 2£>a 

osuartffceaLTfco, «afti4a*>37»i8 
[0049] &±<?>£ o ttmmwizmym&mi' 

Af-Afciftff, £*S«lOO±iBfcS^W:-*ttf> 
ffiSfBfegft*-? 12a, 12 bfg<03ft*Sfi<i. Ztl 

ty-n<nmm3t^m=t 12a. 12b *Hfe*S3eB 
cD*<bmriz*ti?tifflnztitz2mmmKi 4 a, 

14b. -^T<7)*iiy\ 14a O^TJ&^ffcfroaMft 1 
4bO«TC*T'ilBWtS^I.*»*S§2 2. 
<D^m&2 2<D^mz%tl?tmi8Lli1\tz4 5- 
>f?n;7-28a, 2 8 bfrhtcZmmftZitlXft 

htih. zcozbizz.*). %mw®.i o<n>±miz : m& 

iza^x , -nnmmm&im^ 12a. 1 2 b & a 
oXMshtmiz. mitt#%m>M%%)m®® l . l 
simss, 4v?9?, \ im&zmFm 

&Zmm&mz. m&mz£iXmmZ*.&Zb% 

< m&j±e*m&£&oji&m&&ith z t mm 

[0 0 50] MM-ri 14 a. 14 b<0rtMfcti, 

mmtz* •y*wmi} i mtifzmfrmfrt>%z>7 7 * yu 

■fr^437*i 8A<JBi££ixTv^.rkfc:AD. - 
ttOffiS&ftgft?!?? 12a. 12 b[gc7>3&*£ft<i£ 
*l&0)JGIftl4a. 14b|*)Sr^>fU^KCfflji-r& 


0>#$rfc1\ JGIftl4a. 14b<0rtiW7 7 h'SS 
16£J:->-C£fcSt$ix. Xtti<O^R»3W»"5jg5ii 
Te»$ft*fc*>. Cin<c»<OSffl5tl4a, 14b{i- 
**<0iiffl3&*3**?' 12a. 12 biafciS5«iSn4 

mft<nmki?mmzm\Lx . %m^<o&mti 

[0051 ] L*>i>, KffiA:l4a. 14b|*jS<9?7 

v Hflii 6<s. zmmui ocr)±mmrmi,zm^ti 

Tl^EH«20a, 2 0bfc**l«lJS«3fc, 
SKI 0ttJJt6IHSi»IIBto-»^Lrv^ck 
fcJcO, £*l4>*>Jtiiftl4a % 14b#, 36S#*g 

ix imt t>-f. a^com^ 

[ 0 0 5 2 ] *^«2 20WMlC^«h.4 
5' 7^n*7-28a. 2 8b*s^$tlTV%|>fc 

*S5-ttJSt=J: 93OT§l8l*&k LT«0«flg£3HW 
U»t>, Ztlh<r>45° 7>f^nS7 
-28a. 2 8 b (i . t**<0 ± 5 ££K«>±9.h(c*«> 

i oc?>Tm±izzcDmmm#w&&z%ix^itztt>. 

[0053] (&2cr>mtmm) m5u*micD&2<v 
mmmzfa&m&mi'XTj* ^mmmwmch 

=5rfc. @5W7ti*Sfii'XxAKfctt&Wi5'v£^ 
-tffcfcTBBa^l&^BrBia. 5t^«88Rt/4 5' v-f 

J3(tl»02 (a) . (b) , 03. &U f 04kS*W(3 

ffl&Bcnffl 1 K^atSlJM^f-AWMjSSSRi: H- 
<0»*fctt|B|-OflP9*ftLTK««:«*-r*. 

[0054] jjejs i <n%immiz&^x\&. §>mmte 

a. 1 2b*<2oOSji/ J \l 4 a. 1 4 bRX/^m&WL 
1 0<7)-ra^^S82 2**rtLT#WM:««3ii 

mfccoTfficvmmwift ix Kmtz&mznx o 

hMlzqfflLifihh. ED*>. 05fc^til»J;7(c. ^1 
~^4«0fe^«10a. 10b. 10c, 10d» 

3 0*<7'J y7-^xT^S$rffl^T7x^^^V|l 
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mmm&%m?3 2tfv4 j rx>T<>ma;mz 
[ o o 5 5 ] ^rfc, mm*. i o <r>±miz. mmxs 

LS I 088, yr?;5\ df*/^?, miZt'com? 

®&vm&ztix^& i . j*fc£jga&K i oc7)±ffl& 

[ 0 0 5 6 ] BiS»*g*aS?3 0<Dffcftg« 
<o+*MtTfc:tt. £«fflSl OOiffifcTfflt&aa-r 
SJtaft34##jSS*iTv*4. tlx. ±IEI12 

(a) . (b) (c^ix&^fc|5|«{c. .I^BilTO 

ailft 3 4 5 y 1 0 fcfctf* 

[0057]^^, i ocoTfflws. nmx3 
4<?>3,Tir>hmimmgxaFF3 2(Dmstztx'm& 
mzmx/h^mimem^tix^h. znsem 
ss3 6(i. ±i?m3iz*kzti&tgr£knmiz. 

[0058] ^O3te^jSJ83 6i0Ma> J v:3 4fflcr) 
IMKC& 4 5' V>f ?n5 5-3 8jWK£S*lTl* 

«10OTBUit-f-OBSiii««* s 6»* ! SrLrv^. i 
dLT. W*ira>Ift3 4*QRLT3fc3Ht#tt4 5 

• v^^o55-3 8tctoaft{c^:i*$aT*^ 

S83 6KAIHU .I«3lW*K3 6<037ffirt«:£»* 
■g>«fc9£&oTO£. |§Hi(c. 3fcg$g&3 6?)37g&£ 
fEffiLT^/i7t«^i4 5- 7>f ?n$?-3 8tcj:9 
itft{^Ett?nTKii>t3 4t:AltL. -KOWITO 
4 X d izK^X „ 
[ 0 0 5 9 ] lit. *3SJfiB«fc«S*iaglI 

4«. ±iemi<oiiig^®fc:*>ft&2oc7)aa5 , vi 4 
a. 1 Abcmi&imz^xwmitzWr&tmmtt 
mzm^xBtfi-th. tfc. Kmm3SRV*<r)-<& 

<04 5' -?4?D = 5-3 8(1. ±igS51?)0ISSg?gK 
fcttS3tS^?S2 2&U r -e^l|«<r)4 5' 7^;n57 


-28a, 2Sb<m^mz^xmmitz^tm 

moimzm^xBfS<.t&. 

[0060] mz. *mffim£.mm%mi'A j ri* 

s?&nmK34<r>ziTmzMS$ti&. zv>nmx3 

£. C^Jtaft3 4«037«rt£e*l/C&fc3flI# 
tt. 4 5* "7 4 ^05 5-3 8^^0 9 0* K^RItS 
*rC, 3^*B3 6<037»fcA»S*i.*. -O^^ 

ar%t mtnmiz&uxizmzmmi 
%#t>&mh. z.v%mm3b<7)-3Tummii 

Aitsni.. 

[006 1 ] i«J:3t=LT. ffi£S&ftgft* : P3 0j&> 
fcli»tiS*lfc*fl»tt, Milft3 4. 4 5° V^f^oS 
7-38, WfflVm 3 6 £tf IX . Sfflffiffcteg* 

^3 2*»A,aj»§ilfe*<i^t. *»8»3 6. 4 5- 

7tS**^3 0fcfiiM§ni>„ 

[0062] wjicoj; a fc#3Bfi^t;:«stt3sgmi/ 
xf-Atcifitf. zmgMi o^iMMTfm^ztfit 
ii^m.^titz-n<mm.mst%m=t 30 1 msmtit 

581^3 2i:Oia*»IB3&»IfcL fflffiJ63eS*3R?-3 
0 oa*g#W<0«W>fiTtBlP 5 ii7t«a>\ 3 4 . i 
3 4 <^T*» 6SB£B*S3fc*?' 3 2 coffiffl 

iz£X'W&mizmifi%mim3 6. wzommm 

3 6ff)imK3 4mc7)!%mzBf&.Ztltz4 5- 1A ?u 
$y-3Sfrh+£h&.m s : k'ftlX'fthtlh. znzt 
ttZX 0 . fill 1 0«9±ffi£3fcii!8«!:$Jfct£#g 
ZmWfiLl OCDlMlzis^x . ffiS^ 
3fcS3t« ; F3 0^ir^3ta5 l ft<Ofl!5fc. f9^«f^3t»a 

[ 0 0 6 3 ] . ±ie^ 1 conisgs^ii^i: mm 

tc. «a? , v3 4<7)rtMtc(i. SBStC^-y^Sfta^Jt?^ 
ifctcj:'), i««a5'v34Ji, -^gSS^S** 

^3 0 tmm.mt&xm- 3 2 tcoratiisft^iii, 
3t«^)«»«:«/Na(cn«0LT. m.'^n&smti 
xnmfcz+ftiz&r>z%. ix&mthz t #x'$ h . 
u* i t. majv3 4i*is<o^7 y FSS(i. zmw&i 0 
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zvnmx 3 4 ipmttG&t&flBiMt ix m 
xmmtifzfr, mwmmK-tmwfci oo 

[0 0 64] ttz. ftmm3 6(Di®mz4 5- 

o 5 y - 3 8 tlX ^htztb. ftmtzWb 5 7- 

z.<T)4 5- 7^n$7-38ii zmmmi ootb 
mmmcDWrStmmiz. mmmzwrntoxtzzttf 

[00 6 5] (m3c0Htfi^©) El6{i*^^3c7) 

h. tea. mb<r>^mm^xTMzanh j m , K^ 

t5tt*H2(aK (b) fca*W(C|5l«-C'J)l>^^ 

H^iim-f & „ ttz , ±ie^ 1 om^reon 1 

[0066] ±E»1 OSBSBHBfcfevvcii. £JIffi£ 
1 0^±ffiK||§£$ft£-#<DffiSy^£^f 1 2 
a. 12b*>'2O(0lifU4a, 14b&t/£Jlg« 
1 0^718^^882 2WZ1tLT3C&mzmm2tl 

Mizmmztifzmwm$:%.m?t tfmmttitixyt 

!miZ&mZi\T^Z>MZft®tf$)h. B8*>. 06fc* 
£ftSJ:dK. Sl~SS4tf>ieHWl Oa. 10b, 1 

0 c s i o d tfmzmSiZtitzzmgM. i o wiffiiz 
a, wmm%ftm?4 o a #7 y y «y Tit^a^ 

®S&3tS*SHM 0 b**7 y -y:rf-yT&£££fflO 

mssft-o^. -c-lt. ^^4><7)ffiaiBts^^4 

Oa. 4 0b{i. -tt<Of£3te§3fc^£&LT^|>. 
[ 0 0 6 7 ] £JIS« 1 ®S%3fcS 
5fcS^4 0acOfl!H^ 

S8. LSI ESS. ^^y^, S«/5ri:c0 

fc^aa^s *it c t . * fc^jf sis 1 o <o± 
zm&mizBjs.ztitzt'TK-ji'ZjtiTimzti. £ 

1 o o 6 8 1 1 tz . mmm&im=i-4 o *<r>&m% 


-f*>B3Ift4 2a«3*VtVA|>„ ttz. Z0)*mK4 
fc> ±IBH2 (a) , (b) iz*zti&i%%tmmiz. 

z\(ommK4 2<r>nm\,z\i. $mizx v^mumzti 
mz®mz&mztitz*&mz\t. mumm^fti 

[0069] i *mtmBizmym.%m 
isXTwmm-xmiz^xmmzffliftth t . aa* 

4 2Ji. ±fE35 1 OftJfcJgffilKiiJtS 2o<0«ilft 1 4 
a. 14b *»W0HfefcOV vtWfl U:*£ fc PlStotf 

[0070] fcfc, *K3BBBtff 63BSSmyX-f A 

imth wmi4 2<7>aTmzx%szixh. zwmmk 

4 2<r>3TmzMiZtltz%am$. Z<?>aT%6t77 

tt. BK«*g3(aR : F4 0b«)5KtiiiKA«5fi6. - 
coidt-tT. fflS^7tS7t*i i 4 0a*^ajSt§ix^ 
3tm#<±. «ffly J v4 2^^LT. jSS^KS3t*^ 4 0 
bt©i$iiS. Pl«(cLT. HS^TtSTt*^ 4 0 b 

3eS3t*^4 0atCfEM$fi|,„ 
[0071 ] tLhWJ: ^ fc3^dt»*t«6JSSSm>' 

x^Aic-kftar, ^«a«i oo±BSsmFiS(cim$ 

n/c-W^ffiM^feSytS^ 4 0a. 40b [ScOtBSS 
fili, fflM^S7tS^4 0 a^^S^ffiCO+'^ttT 
T'J>^-CfioffiS^3KS3t*-?4 0 b<Oy%3tS3tlSW4' 
^tt±raP$iUviSji? , i:4 2*^^&fi3MS8$:^LT 

fthtih. z<nc\tiz£<o. zmmsii (KDiMizm. 
miza^x. mmm,%%m7-4 o afcir<omftofl!! 

[ 0 0 7 2 ] £ fc. ±iem 1 tfgaBBBtftftefc Pitt 
f40a. 4 0 b^{CiMSfl?^S3tfi^iSS5:fi'h 
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m^zmtz>%m.%t txmmti tat, 
^iie^it5:^t^i»«i ocomm. extern. 

1 0 0 7 3 ] ±12311 ~3S3«0llS6Mefc^ 
T. 11^14a, 14b. 34. 42J4. *<9|*lgt 

ttVt>iXt>±\\ £*)*&fctt, SiU^14a. 1 
4b. 34. 4 2rtfcA»S*lfc*fi-*tt» sPJv-ffl 

[00 74] 

[gffcffl] WT. W0iBSr#!lLft**f>, **HH<0$l 
Wltlfflti. 87(a), (b). (c)lifilf 

SB, «n&»rB0. RtfRfcTBBH-C&'J* 08<i07 
[00751 ^ffcflfcffi£3fc£gf!vXxA{i, ±12 

i comfimmzw t z>jm%mi'ATMzttfctz> to 

T* 0 » m*Wfc»4, LSI^lGHz j$T 

^yMl-9«WRfll^fcJ:9ff5-*, 2. 5GHzJU 
±^|!»CWiaFSrT^^;iHl-f ttJM^tc J: Off "5 MP 

[00 7 61127(a), (b) (C^Siliidfc:. * 
l~^4£0iffi^fll Oa. 10b. 10c. 10d?WI 

*5S3tSf7 L 12aj&9«*K:SBS#i6i:«fc:. 

^»*g*3H l i2b3WW«tiaisn"cv^. bp 

SftSTPl 2 a, 1 2btit**l**lfftrftLTVtt. * 

LT. ^n^>aia»7)»^^-rB5S^tg3t*T 1 2 

a. 1 2bli#«7yyrf-?:rS^£JflVvC7x4 

[ 0 0 7 7 ] £JHEK 1 0<0±ffiW4. ^ix*>« 
%®<r>®W.m&m?l 2a, l 2bOtttt. Mi 

a m.m>R.v%%tmw 50. l s i ins 5 2 , l 
c Rim 54% t'<r)M : mfi>tfy y -» r& -v 
74*x>7<>7m£mmzm^xm$iztix^&. 


«^lUlg|55 6a*^§n. CO«§vEiSg|55 6 a± 
fcWitf L S 1 0SS5 2* t *<3fcffifc»rtS;flfc7 'J -y 
rf-y7-A>7-5 8SrtfrLt7y vT+<v79&&tlX 
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